Purpose We evaluated the diagnostic accuracy of magnetic resonance imaging (MRI) 
Introduction
Magnetic resonance imaging (MRI) has greatly enhanced our ability to analyze the anatomical relationships and some internal characteristics of soft tissue masses. MRI of extremity soft tissue masses can show tissue contrast and tumor margins that are superior to images obtained with other modalities (i.e. computed tomography, ultrasound or angiography).
1-4 Therefore, MRI is frequently the imaging procedure of choice for the evaluation of soft tissue neoplasms. Unfortunately, many large soft tissue tumors have indistinct (MRI) characteristics and the MRI cannot determine whether the tumour is benign or malignant.5'6.
Normal fat tissue has a characteristic MRI appearance. Fat has a high signal on T 1-weighted images, a high signal on T2-weighted images and a low signal on short-time-inversion-recovery (STIR) images. %7 Furthermore, the appearance of the subjacent subcutaneous fat acts as a control for the presence or absence of normal fat within a lipomatous tumor. It is a deviation in appearance from normal fat that raises a concern about the benign nature of a lipomatous tumor. This relationship remains constant regardless of pulse sequence or imaging parameters. Because every patient has normal subcutaneous fat tissue, each MRI study has an 'internal control' for comparison with a suspected soft tissue mass. Sarcomatous tissue usually has non-fatty elements which are represented by a lower T1, higher T2 and a higher STIR signal than the surrounding normal subcutaneous fat. Most other non-fatty soft tissue neoplasms (benign and malignant) have these same MRI characteristics making this a very non-specific pattern.
Benign lipomas represent the most common soft tissue mass 8 and liposarcomas are the second most common soft tissue malignancy in adults. 9 Because the surgical management of these lesions varies greatly depending on the histological diagnosis, it is helpful to define the MRI characteristics of benign and malignant lipomatous masses. We chose to evaluate the clinical features at the time of referral, the predictive value of the MRI signal characteristics, and the biopsy results in patients with benign benign and malignant lipomatous masses treated at our institution. All biopsy material and resected specimens were evaluated by the senior author and a faculty member of the pathology department. The final diagnosis was based on a thorough pathologic study of the entire specimen.
Results

Clinical findings
Of the 46 patients with lipomatous masses (Table  1) , there were 24 males and 22 females with an average age of 54 years (range 29-87 years). There was a total of 28 benign and 18 malignant lipomatous masses. The duration of symptoms prior to referral averaged 54 months (range 1-240 months).
The masses were located in the upper extremity in 13 patients and in the lower extremity in 27 patients. Three masses were paraspinous and three others were flank masses. Although not a primary focus of this research, we evaluated the accuracy of limited biopsy samples compared to the final diagnosis based on the entire specimen. There was a total of nine needle biopsies of which five were incorrectly diagnosed histologically. Of these five, one benign lesion was diagnosed as an atypical lipoma from needle biopsy with a final pathology diagnosis of spindle cell lipoma. Four malignant lesions were misdiagnosed by needle biopsy. Three of these had erroneous benign diagnoses that were corrected after an incisional biopsy and later resection. The fourth biopsy was erroneously interpreted as low-grade malignancy when in fact the lesion contained areas of high-grade dedifferentiation. This problem of inaccurate limited biopsies occurred only in patients with masses that had heterogeneous signals on MRI, strongly suggesting that sampling errors had occurred. Incisional biopsies were performed in seven of these patients and were correctly interpreted in all of them.
Pathologic findings
The final pathologic diagnosis was benign lipoma in 28 patients which consisted of 15 intramuscular lipomas, 10 subcutaneous lipomas, one deep fibrolipoma, one spindle cell lipoma and one benign, deep atypical lipoma. Of the liposarcomas (18 masses), there were four myxoid, four dedifferentiated, two pleomorphic, four well differentiated, one round cell and three low-grade liposarcomas.
Careful study of the benign lipomas revealed no evidence of primative lipoblasts or frank malignant features. However, the linear strands that were seen Discussion Certain clinical clues have traditionally been used to aid in the diagnosis between benign and malignant soft tissue masses. Malignant soft tissue masses are typically larger than 5 cm, are located deep to the muscle fascia, have a short history of rapid enlargement and have an infiltrating or poorly encapsulated appearance on radiographic images. 8 Unfortunately, none of these characteristics was universally predictive of malignancy in our series. We found that even benign lipomas can become quite large, comparable to liposarcomas, although liposarcomas do tend to Fig. 1. (a) ' 4 65-year-oldpatient presented with a large, deep buttock mass that is seen here on a Tl-weighted, coronal MRI study.
There is a large mass which is deep to the gluteus maximus muscle fascia and has a tissue signal which is mostly equivalent to the normal subcutaneous fat. However, the mass extends into the greater sciatic foramen and, in this region, the mass has a dark T1 signal very differentfrom normal fat. (b) The same patient with an axial cut T2-weighted image that shows a high signal intensity differentfrom the rest of the lesion. (c) The same patient studied with a coronal STIR sequence in the same plane as the T1 shown in Fig. 1 (a) . Here the segment of the tumor within the sciatic notch is clearly of higher signal intensity than normal fat. The pathologic evaluation of this area revealed a high-grade, dedifferentiated liposarcoma. Fig. 2 (a) 
